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Definitions and 
Criteria



A documented decision to design a highway 
element or a segment of highway to design 
criteria that do not meet minimum values or 
ranges established for that highway or project.

FHWA Mitigation Strategies for Design Exceptions

July 2007



Design Exceptions are required when proposed
design elements are below both FDOT and AASHTO
criteria for FHWA’s 13 “Controlling” Criteria.

 Design Speed

 Lane Width

 Shoulder Width

 Bridge Width

 Structural Capacity

 Vertical Clearance

 Grade

 Cross Slope

 Superelevation

 Horizontal Alignment

 Vertical Alignment

 Stopping Sight Distance

 Horizontal Clearance (lateral 
offset to obstruction) 



NHS Design Standards and Design Exceptions

“We encourage State DOTs and local agencies to
consider using design exceptions as a useful tool to
achieve a design that balances project and user needs,
performance, cost, environmental implications, and
community values. State DOTs or local authorities must
evaluate, approve, and document design exceptions.”

Effective Oct 1, 2012, All NHS projects under MAP-21
must meet FHWA approved standards or receive
approved Design Exceptions.



1. Shoulder Width 

2. Cross Slope

3. Horizontal Clearance

4. Bridge Width

5. Stopping Sight Distance

6. Vertical Alignment

7. Structural Capacity
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Required when proposed design elements are below
the Department’s criteria and where a Design
Exception is not required. Some examples include:

 Border Width

 Sidewalks

 Bike Lanes

 Hand Rails

 Front Slope

Design Memo or Formal Submittal Allowed

















 Source: FHWA “Developing Stronger Justification for 
Design Exceptions”, 2009.



 Set design criteria according to your scope.  
◦ New Construction (Design/Bid/Build)

◦ RRR (D/B/B)

◦ Local/LAP

◦ Design/Build 

◦ Design/Build/Operate/Maintain/Finance

◦ Drainage, Safety, and Traffic Ops Projects 
(Exceptions may not be required)

◦ Maintenance resurfacing (Some Exclusions)



FDOT AASHTO

 Plans Preparation 
Manual (PPM)

 Design Standards

 Structures Manual

 AASHTO Greenbook

 AASHTO Interstate 
Standards

 AASHTO Roadside 
Design Guide



Chapter 2, 4, 23, 25

 Ch 2 and 25 New/RRR Criteria

 Ch. 4 Roadside Safety

 Ch 23 Approval processes: 

 Design Exceptions

 Design Variations 



A Policy on Geometric Design of
Highways and Streets (Greenbook)

A Policy on Design Standards 

Interstate System

Roadside Design Guide



1. Basic Information

2. Design Exception Process

3. Clarifies Criteria

4. Potential Mitigation Strategies

5. Case Studies

Website: http://safety.fhwa.dot.gov/geometric/pubs/mitigationstrategies/index.htm/



Safety Analysis



 NOMINAL SAFETY
examined in reference to      
compliance with standards, 
warrants, guidelines and 
sanctioned design procedures

 SUBSTANTIVE SAFETY
actual or expected crash 
frequency and severity for a 
highway or roadway segment 
or intersection

Source:  FHWA Resource Center
Developing Strong Justifications for Design Exceptions



 Nominal safety changes abruptly along 
with criteria change

 Substantive safety continuously changes  
with changes in historical or predicted 
crashes.



 CRFs (Crash Reduction Factors): Measure the 
percent reduction in the number of crashes 
as a result of the implementation of one or 
more countermeasures.
◦ Generally used with Historical Crash Analyses

◦ Apply to crashes attributable to the deficient 
condition. Used for the benefit portion of the B/C 
equation.  



 CMFs (Crash Modification Factors/AMF):  
measure the percentage of change in the 
number of crashes as a result of 
implementing one or more countermeasures.  
◦ Generally used in HSM and Predictive Analyses

◦ Apply this factor to the total amount of crashes for 
each alternative.

◦ CMF= 1- (CRF/100)



 Historical
◦ Historical crash 

method

◦ 5 Year Analysis

◦ Uses Historical 
Crashes

◦ Use CRFs.

 Predictive
◦ HSM

◦ RSAP

◦ Design Life Analysis

◦ Uses future crashes 

◦ Uses CMFs.



 Compares annualized observed crashes over 
5 years attributable to a deficient condition to 
the costs for construction to meet criteria. 
Uses CRFs.
◦ Would like an alternative Benefit/Cost (B/C) 

comparison, when possible.

◦ Use crash analysis detailed later with CRFs to 
generate annual reductions in attributable crashes.



 1st Edition 2010

 FDOT Implementation under development

 “Resource that provides safety knowledge and 
tools in a useful form to facilitate improved 
decision making based on safety 
performance.” Excerpt from 2010 HSM

 Design Exception Safety Analysis Tool



Safety Analysis Combinations:
◦ Apply Part C SPFs (Safety Performance Functions) 

with Part C CMFs. 

◦ Apply Part C SPFs with Part D CMFs.

◦ Apply Part C SPFs with FHWA Clearinghouse CMFs.

◦ Apply Part D CMFs to Historical Crash rates.

◦ Design Exception Training with an HSM component 
is coming soon statewide.  



















•References
•Website Links
•Special Notes for CMFs/CRFs
•Legend for acronyms in spreadsheet



Historical Crash 
Analysis



Historical Crash Reports Provide Clues



Identify the 

location(s)

Gather Data

Analyze 

Crashes

District Three:  SR 97 Escambia County



Identify the 

location(s)

Gather Data

Analyze 

Crashes

Establishing Limits

 Project

 MP 0.615 – 20.070

 Bridge

 MP 16.087 – 16.101



Identify the 

location(s)

Gather Data

Analyze 

Crashes

 Analysis Period

 5 Complete Years of crash data

What Years? 
 2007 – 2011  Minimum



Identify the 

location(s)

Gather Data

Analyze 

Crashes

 Crash Analysis Reporting (C.A.R.)

System

 Detail or Summary Reports

 Law Enforcement Crash Reports 
(Long Forms) 

 Order CARS crash records through 
your Project Manager.  



Detail Output (5 Year Minimum)



Detail Output Legend



Detail Output Legend



Determine your Project & Design Exception Limits



Caution should be used with eliminating crash reports to review! 



Caution should be used with eliminating crash reports to review! 







Identify the 

location(s)

Gather Data

Analyze 

Crashes

 Crash Analysis Reporting (C.A.R.)

System

 Detail or Summary Reports

 Law Enforcement Crash Reports 
(Long Forms) 







ONLY the Crash Reports Tells the Story



Identify the 

location(s)

Gather Data

Analyze 

Crashes

 Contributing Factors

 Road Condition (Road design)**

 Human (Driver behavior)

 Vehicle (Vehicle design and 
maintenance)

 Environmental (Weather)



Identify the 

location(s)

Gather Data

Analyze 

Crashes

 Crash Patterns

 Identify Crash Patterns and  
Significant Trends.



A Design Exception Request for Substandard
(flat) Cross Slope on a RRR Project:

 5 years of crash data reveals 434 crashes within
the design exception limits.

 61 occurred under wet pavement conditions.

 Further evaluation of the police reports indicate
8 out of 61 crashes which occurred under wet
pavement conditions may have been attributed to
substandard cross slope.

 A crash diagram was used for further evaluation.



Crash Numbers:  4, 5 & 11



Economic Analysis



•Alternative A

•Alternative B

•Meets Criteria

Developed Evaluated

Compared

 If it appears that meeting criteria may not be 

feasible at a particular location, 

alternatives should be:





•Alternative A

•Alternative B

•Meets Criteria

Developed Evaluated

Compared

 The Analysis Should Only Include the Benefits 

and Costs Attributed Solely 

to Each Alternative:





 Historical Tools

◦ Historical Crash 
Method

 Predictive Tools

◦ HSM

◦ RSAP

◦ Safety Analyst

◦ IHSDM



Note:  When using the Historical Crash Method, if 
there isn’t a history of attributable crashes, a B/C 
Analysis is not necessary.



1.  Minimum of 5 most 
recent years of crash 
data.

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C



2. Number of correctable 
crashes that were 
directly related to the 
deficient roadway 
element. 

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C



3. Societal Cost provided by 
the SSO found in the PPM 
by facility type

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C



4. Select a CRF (FDOT  Table)
References

 AASHTO Highway Safety Manual
 FDOT State Safety Office 
 FHWA CMF Clearinghouse
 FHWA Desktop Reference

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C



5. The Benefit is the 
anticipated total annual 
crash cost saving.

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C

Annual Benefit =  No. Correctable Crashes X  Cost per Crash X  CRF
No. Years of Crash Data



6. Cost from the Historical 
Trends or Long Range 
Estimate (LRE).  See FDOT 
Estimates Website.

Use Capital Recovery Factor 
(Std. Financial Tables)

Service Life (FDOT Tables)

Discount Rate (4%) 

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C

Annual Cost =  Construction Cost per Feature X (Capital Recovery Factor)



7. The B/C is the Annual 
Benefit divided by the 
Annual Cost

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3

Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7

Calculate B/C

B =  Annual Crash Reduction Benefit 
C       Annual Cost to Fix Condition



Mitigation Strategies





Mitigation is a through 
process.  Every Exception 
is unique.  

Mitigation Strategies for 
Design Exceptions (July 
2007) is a resource for 
evaluating and 
implementing.



Mitigation Strategies



 Include a Section In Your Report that

Discusses all Mitigation Strategies:

 Existing

 Considered

 Proposed  



Justification and  
Documentation



Justification/Documentation

Criteria Evaluation / Analysis

Crash Benefit/Cost

Mitigation 

Strategies



 A Strong Case for an Exception Can Be  

Made If:

 The Required Criteria Are Not Applicable to the Site 
Specific Conditions. 

 The Project Can be as Safe by Not Following the 
Criteria

 The Environmental or Community Needs Prohibit 
Meeting Criteria



 A Case Should Not Be Made Based Solely On the 

Basis That:

 The Department can save money.

 The Department can save time.

 The proposed design is similar to other designs.



 Plans Preparation Manual 

Chapter 23

 Working to streamline 

documentation required.

 See Section 23.5 for other 

requirements.



 Use engineering judgment 

 Length of documentation is not important. 

 The key is to provide clarity and completeness to 
someone not familiar with the project or the design.

Note:  Provide Enough Time for Central Office and for FHWA Review



Approvals



Submit Design Exceptions early for improved flexibility.

Check to ensure that you have the adequate 
appendices. (TSP, Crash Summary, Project Traffic, Plans, 
Schedule, etc.)    

Submit through your project manager.

A denial does not necessarily imply a disagreement with 

the decision, but usually just inadequacies or errors in 

the documentation.  

Reminder…Most Design Exceptions are ultimately approved.





1. For Cross slope, include a station table of cross slopes 
for the deficient areas.

2. For Superelevation, include the 6% and 12% 
superelevation values from the AASHTO tables.

3. Generally, most crest vertical alignment exceptions are 
stopping sight distance exceptions as well, so include 
a table of Existing vs. FDOT vs. AASHTO values for K 
and SSD.  

4. For lane width and shoulder width exceptions, include 
the limits of the deficiencies and strategies for 
addressing stalled vehicles.



5. Check your vertical clearances on RRR projects. For 
Railroad related Vertical Clearances, please include a letter 
of concurrence from the owner of the Rail facility for all 
associated vertical or horizontal clearances.

6. Consider design alternatives (e.g. Existing To Remain, 
Meets FDOT Criteria, and possibly Partial Correction 
Meeting AASHTO Criteria or Practical Design.)

7. Include a copy of the Typical Section Package in your 
submittal. Criteria, Traffic, Design Exceptions, and 
Typicals are valuable when reviewing Design Exceptions.





8. For Crash Analyses, always include at least the last 5 years. More 
than 5 years is allowed, but outdated data will likely be sent back 
as a denial. (See PPM Ch. 23 for latest years certified)

9. Include a section in your report called Mitigation Strategies. It is 
important to document that strategies for mitigating deficient 
elements have been evaluated and included as applicable for your 
site specific conditions. (See FHWA Mitigation Strategies for 
Design Exceptions)

10. Verify that your seal is visible in the pdf file (e.g. Pencil shade 
over crimp seals prior to scanning). Prepare 2 files, one for the 
report and one for the approval document. Sign and date the 
letter. Only sign and seal the report.







Quality Assurance: Exceptions and Variations

Jeremy Fletcher, P.E., P.S.M.

Quality Assurance Engineer

(850) 414-4320

Jeremy.fletcher@dot.state.fl.us

Benjamin Gerrell, P.E., 
Quality Assurance Engineer
(850) 414-4318
benjamin.gerrell@dot.state.fl.us

http://www.dot.state.fl.us/rddesign/QA/QA.shtm

FDOT Quality Assurance Website
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